Oxidative stress causes DNA triplet expansion in Huntington's disease mouse embryonic stem cells.
Huntington's disease (HD) is a neurodegenerative disorder caused by an expanded trinucleotide CAG repeat in the Huntingtin (Htt) gene. The molecular basis for the development and progression of HD is currently poorly understood. However, different DNA repair pathways have been implicated in both somatic expansion and disease progression. Embryonic stem cells provide a remarkable in vitro system to study HD and could have implications for understanding disease development and for therapeutic treatment. Here, we derive pluripotent stem cells from the mouse R6/1 HD model and demonstrate that repeated exposure to genotoxic agents inducing oxidative DNA damage gave a significant and dose dependent increase in somatic triplet expansion. Further investigation into specific steps of DNA repair revealed impaired double stranded break repair in exposed R6/1 cells, accompanied by the induction of apoptosis. We also found that differentiation status, and consequently DNA repair efficiency influenced somatic expansion. Our data underscore the importance of DNA damage and repair for the stability of the HD triplet in pluripotent stem cells.